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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent contact failure at the time 
of a test, and to prolong the life of a probe needle by providing 
means for detecting a foreign matter attached to the probe needle 
by a test and cleaning means for properly removing the foreign 
matter in accordance with necessity in a probe apparatus for 
testing electric characteristics of the object of the test. 
SOLUTION: A control unit 250 is installed in a position adjacent to 
a mounting stand for mounting an object of a test. The control unit 
250 has a recording medium in which programs for discriminating 
whether a probe needle is to be cleaned or not by the control unit 
250 on the basis of a contact resistance value between the probe 
needle and a plate, and whether a probe card comprising a plurality 
of probe needles can be replaced or not are recorded. The probe 
needle can be consequently cleaned at a proper time and the 
number of cleaning times can be minimized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While preparing a control unit in the location which approaches the 
installation base in which said inspected object is laid in the probe equipment which a 
probe needle is contacted to the electrode pad of an inspected object, and inspects the 
electrical characteristics of said inspected object The plate for contact resistance 
measurement of said probe needle and the cleaning material for polish of said probe 
needle are prepared in said control unit. Probe equipment characterized by equipping 
said control unit with the record medium which recorded the program which evaluates 
the propriety of cleaning of said probe needle, and extent of wear of said probe needle 
based on the contact resistance value of said probe needle and said plate, and judges a 
life. 

[Claim 2] It is probe equipment characterized by said plate for contact resistance 
measurement of said probe needle using a golden plate conductive by the 
attachment-and-detachment formula in probe equipment according to claim 1. 
[Claim 3] Probe equipment characterized by moving in the installation base in which 
said inspected object is laid in probe equipment according to claim 1 according to the 
contact resistance measurement and the count of cleaning which were set up 
beforehand, changing the contact location of said probe needle, and said plate and said 
cleaning material, and carrying out said measurement and cleaning. 
[Claim 4] In probe equipment according to claim 1 said record medium The stage, 
applied voltage which measure the contact resistance of said plate and said probe 
needle, The count of a repeat of cleaning for life decision of the spec, value for 



evaluation of said measured contact resistance value, and said probe needle, Probe 
equipment characterized by recording the program which sets up said probe needle and 
said plate, the modification distance of a contact location with said cleaning material, 
and the count of permission in the same contact location. 

[Claim 5] It is probe equipment characterized by to have memorized beforehand the 
program to which said record medium is made to carry out a contact- resistance 
measurement process and a cleaning process in probe equipment according to claim 1 , 
to have made resistance measurement , cleaning , and life decision of said probe needle 
based on said program after inspecting the electrical characteristics of the specified 
count and said inspected object , and to enable the maintenance of said probe needle 
automatically . 

[Claim 6] The inspection approach by the probe equipment which prepares a control 
unit in said probe equipment, and is characterized by to evaluate the propriety of 
cleaning of said probe needle, and extent of wear of said probe needle based on the 
contact resistance value of a probe needle and the plate for contact resistance 
measurement, to judge a life, and to maintain said probe needle automatically by said 
control unit in the inspection approach by probe equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inspection approach by the probe 
equipment and probe equipment possessing the contact resistance measurement device 
and cleaning device of the probe needle which inspects the electrical characteristics of 
an inspected object especially about the inspection approach by probe equipment and 
probe equipment. 
[0002] 

[Description of the Prior Art] As this kind of probe equipment, the probe equipment 
which a probe needle is contacted to the electrode pad of inspected objects, such as a 
semi conductor wafer laid on a horizontal, a perpendicular, and a level pivotable 
installation base, and inspects electrical characteristics is known conventionally. 
Generally this probe equipment contacts the probe needle of a large number implanted 
in the probe card in the shape of an inclination to the electrode pad of a semi-conductor 
wafer, and inspects electrical characteristics. 



[0003] By the way, with a semiconductor device in recent years, complication and the a 
large number-ized inclination have the array of an electrode pad with detailed-izing, 
and it becomes difficult to contact each electrode pad correctly by inspection by the 
probe equipment which used said letter probe card of an inclination. Then, the 
technique which can be inspected with the probe card which has arranged the 
perpendicular- like probe needle after the array has carried out the pressure welding of 
the probe needle to complication and the a large number-ized electrode pad at 
homogeneity is developed. 

[0004] However, since foreign matters which are the quality of the materials of a pad 
during inspection in order to make the electrode pad on a semi-conductor wafer contact, 
such as aluminum and a tungsten, adhere, the problem of it not only causing trouble to 
inspection of an inspected object, but shortening the life of the probe card itself 
produces this kind of probe needle. 

[0005] Therefore, the probe needle is cleaned using the equipment of the one apparatus 
type which attached abrasives in the wafer stage looked at by JP,4-177849,A, and the 
probe equipment of the type which attached cleaning material near the wafer stage 
looked at by JP,4"364746,A. 

[0006] Said conventional probe equipment contacted the cleaning material which 
attached the foreign matter of the aluminum and silicon adhering to a probe needle in 
equipment, and is removed. As frequency to remove, it cleans by setting up every wafer 
of arbitration, and the whole chip. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with said conventional probe 
equipment, when a setup of a cleaning stage was slower than adhesion of foreign 
matters, such as aluminum and silicon, the poor measurement looked at by the former 
was caused. 

[0008] Moreover, on the contrary, when too earlier than adhesion of a foreign matter, 
the count to which a probe needle contacts cleaning material increases, and there is a 
problem that the life of the probe card itself becomes short. 

[0009] This invention cancels the trouble of said conventional technique in view of the 
above-mentioned trouble, and it aims at offering the probe equipment which can make 
the life of a probe card extend by leaps and bounds. 
[0010] 

[Means for Solving the Problem] The probe equipment of this invention to the probe 
equipment which a probe needle is contacted to the electrode pad of an inspected object, 
and inspects the electrical characteristics of said inspected object A control unit is 



newly prepared in the location close to the installation base (wafer stage) in which said 
inspected object is laid. While equipping said control unit with the cleaning material 
for polish of the plate for contact resistance measurement of said probe needle, and 
said probe needle Probe equipment equipped with the record medium which recorded 
the program which evaluates the propriety of the cleaning of said probe needle based 
on the contact resistance value of said probe needle and said plate and extent of wear 
of said probe needle in a list, and judges a life is used. 

[00 11] Moreover, in the inspection approach by probe equipment, the inspection 
approach by the probe equipment of this invention prepares a control unit in said probe 
equipment, and is characterized by to evaluate the propriety of cleaning of said probe 
needle, and extent of wear of said probe needle based on the contact resistance value of 
a probe needle and the plate for contact resistance measurement, to judge a life, and to 
maintain said probe needle automatically by said control unit. 
[0012] 

[Embodiment of the Invention] 
[0013] 

[Example] Below, the example of this invention is explained, referring to a drawing. 
Drawing 1 is the schematic diagram showing the important section configuration of the 
semi-conductor wafer system-of-measurement control unit of a system -of- measurement 
unit, and probe equipment concerning one example of this invention. Drawing 6 shows 
the semi-conductor wafer system-of-measurement control unit and probe equipment 
which constitute the conventional system-of-measurement unit. Drawing 2 shows the 
important section schematic diagram of the probe equipment concerning one example 
of this invention. 

[0014] It is the sectional view in which drawing 3 shows the decomposition perspective 
view of the anchoring condition of a plate and cleaning material, and drawing 4 shows 
the anchoring condition of a plate and cleaning material. The probe equipment 
concerning one example of this invention is newly the control unit 250 for contact 
resistance measurement and cleaning to the conventional system-of"measurement unit 
shown in drawing 6 . It is the attached configuration. Said control unit 250 The outline 
of flows of control to depend is explained according to drawing 1 . 

[0015] The contact resistance of each pin of the probe card with which two or more 
probe needles are attached is measured, and said measured value is the appointed 
value (spec, value). It will clean, if it becomes out of range. After cleaning, the contact 
resistance of a probe needle and a plate is measured again. If a spec, value has the 
contact resistance value out of range, it will clean again and a contact resistance value 



will be measured. A probe card is renewed, if a contact resistance value is not restored 
to the range of a spec, value even if it performs the multiple times and cleaning which 
were specified. According to said flows of control, cleaning and exchange of a probe 
needle are carried out suitably. 

[0016] The probe card 30 which attached two or more probe needles 10 through the 
probe needle fixed block 20 as the configuration of the probe equipment of this 
operation gestalt was shown in drawing 2 , Said probe card 30 sets caudad and they 
are X and Y. And Z The installation base 40 arranged movable in the direction, Said 
control unit 250 (not shown) which measures the contact resistance of the cleaning 
material 50 and the plate 60, and the probe needle 10 which were attached the side 
side of said installation base 40, and carries out a propriety judging It has. 
[0017] The installation base 40 is Y. Y arranged along a direction Y carried on the 
direction rail 70 A stage 80 and X X arranged along a direction X carried on the 
direction rail 90 Stage 100 This X Stage 100 It is Z upwards. It can move up and down 
in a direction and is the chuck 110 in which include-angle theta rotation of arbitration 
is possible. It is constituted. This chuck 110 Semi-conductor wafer 120 which is an 
inspected object by the suction approach on a top face Suction maintenance can be 
carried out. 

[0018] If the cleaning material 50 is the quality of the material which does not damage 
the needle point if possible at the time of polish of a ceramic, the fiber made of nylon, 
the fiber made from polyester, etc., it is good anything. It is better to use desirable gold 
with low resistance, although a plate 60 should just be the conductive quality of the 
material. A golden plate is used in this example. What kind of size and a configuration 
are sufficient as the size and the configuration of a plate 60 besides having been shown 
in drawing 2 . Moreover, in order to carry out multiple -times contact of the needle point, 
the attachment-and-detachment type exchangeable more nearly periodically than fixed 
is adopted. 

[0019] The cleaning material 50 and a plate 60 are X as shown in drawing 2 , drawing 
3 , and drawing 4 . Stage 100 It is approached and attached, and the cleaning material 
50 and a plate 60 are insulated electrically, and the plate 60 is connected to the gland. 
Specifically, a plate 60 is the cap -like base 130. It is laid in a top face and is the stop 
screw 140. It is fixed in the condition of having been pressed down with the presser-foot 
frame 150 fixed. 

[0020] Moreover, attachment component 160 ( drawing 2 ) attached in the installation 
base 40 There is a rise-and-fall plate i70 ( drawing 4 ) installed so that it could go up 
and down upwards, and it is the rise-and-fall plate 170. The guide base 190 ( drawing 



3 , 4) is installed in the periphery of the spring guide 180 ( drawing 3 , 4) fixed upwards, 
where the ejection to the upper part is prevented. This guide base 190 As shown in 
drawing 4 , system ****** 190a is prepared in the proper part of a peripheral face, and 
it is the cap-like base 130 to this system ****** 190a. Spring-loaded plunger 200 with 
which the side attachment wall was equipped While ball 200a is pressed by spring 
200b, it is united the snap system removable. 

[0021] Under the present circumstances, cap-like base 130 Spring guide 180 In 
between, always, Said cap-like base 130 And compression spring 210 which presses 
said cleaning material 50 upwards It intervenes and is said cap-like base 130. An 
inferior surface of tongue and rise-and-fall plate 170 Clearance prepared between top 
faces By L It may have comes to absorb the error for being able to buffer now the 
pressure at the time of pressing said cleaning material 50 against said probe needle 10 
and said probe needle fixed block 20, and securing the proper contact to said cleaning 
material 50 and said probe needle 10. 

[0022] At this time, the amount of overdrives of said plate 60 for measuring contact 
resistance and said probe needle 10 is 30-50 micrometers. It sets up so that it may 
become. In addition, it is said cap-like base 130 in this case. An inferior surface of 
tongue and spring guide 180 It is a clearance at least between upper limit sides. It is 
necessary to prepare spacing more than L. Moreover, rise-and-fall plate 170 Pneumatic 
cylinder 230 which is a rise-and-fall means on the inferior surface of tongue Plunger 
230a is fixed and it is said cap -like base 130. And the cleaning material 50 and a plate 
60 are standing by in the location usually lower sometimes than the top face of said 
installation base 40. 

[0023] The cleaning material 50 and plate 60 which are attached as mentioned above 
go up and down by rise-and-fall actuation of the installation base 40, and also can be 
gone up and down by actuation of said pneumatic cylinder 23. furthermore, the 
cleaning material 50 and a plate 60 - cap-like base 130 Guide base 190 from -- it is 
exchangeable by removing. 

[0024] Next, the actuation in the case of using the cleaning material 50 and a plate 60 
in the probe equipment of this operation gestalt is explained. As shown in drawing 2 , it 
is the semi-conductor wafer 120. They are X and Y about the installation base 40 which 
carried out suction maintenance. By reaching and making it move to a Z direction, it is 
the semi conductor wafer 120. Although the probe needle 10 is contacted to an 
electrode pad and electrical characteristics are inspected, when this inspection process 
is performed two or more times, foreign matters, such as aluminum, adhere to the 
probe needle 10, and a proper inspection becomes impossible. Then, after inspecting 



the multiple times for every one semi-conductor wafer inspection, for example, multiple 
times, for an inspection process, the installation base 40 is moved, a plate 60 is 
arranged in the lower part opposite location of the probe needle 10, and a plate 60 and 
the probe needle 10 are contacted. 

[0025] this time said control unit 250 from - an electrical potential difference is 
impressed to each pin of the probe needle 10, and resistance is measured. This 
actuation is performed for every one semi-conductor wafer inspection, and it is said 
control unit 250. It continues until the contact resistance value of each pin of the set-up 
probe needle 10 comes out of spec. When this contact resistance value comes out of 
spec, said installation base 40 is moved, the cleaning material 50 is arranged in the 
lower part opposite location of the probe needle 10, and those rise and fall perform 
needle point polish by cleaning of the probe needle 10. In addition, the contact 
resistance value of ten probe needles 10 and a plate 60 is shown in drawing 5 . Needle 
point polish is performed as the measured contact resistance value is outside spec, (pin 
in this case of No. 6). 

[0026] It moves after cleaning in said installation base 40, the probe needle 10 is 
contacted to a plate 60, and a contact resistance value is measured. It repeats until this 
contact resistance value fills spec. If a contact resistance value is outside spec, even if it 
repeats two or more times, it is exchange (life) of a probe card 30. It becomes. When a 
contact resistance value returns in spec, after carrying out the aforementioned 
processing, they are the probe needle 10 and the semi-conductor wafer 120. An 
electrode pad can be made to be able to contact and electrical characteristics can be 
inspected. 

[0027] Moreover, said control unit 250 Of course, the spec, of applied voltage (or 
current) and a contact resistance value, the contact stage (it is measurement etc. for 
every one wafers and ten wafers) of a plate 60 and the probe needle 10, and the count 
of a repeat after cleaning can be set up freely. Moreover, after the contact location of a 
plate 60 and the probe needle 10 which measures a contact resistance value carries out 
multiple -times measurement, it can move a little in said installation base 40, and can 
shift the opposed face of a plate 60 and the probe needle 10. 

[0028] This is for preventing that a plate is ruined and it becomes impossible to acquire 
an exact contact resistance value, when multiple-times contact is carried out in 
homotopic. Naturally this distance, count, etc. to shift can be set up freely. Similarly, a 
cleaning location is also changeable after said cleaning material 50 also carries out 
multiple-times cleaning. This is for preventing that foreign matters, such as aluminum 
ground by said cleaning material 50, carry out the reattachment. 



[0029] After carrying out count inspection of plurality based on the program which 
stored beforehand the above contact resistance measurement processes and a cleaning 
process in the record medium, based on the resistance measurement of a probe needle, 
it cleans if needed. And since it will have set up so that it may be judged as a life and a 
probe needle may be exchanged if the spec, value specified by the contact resistance 
value measured even if it carried out count cleaning of assignment is out of range, 
while the probe needle 10 of probe equipment is automatically maintainable, the 
exchange stage of a probe needle can be judged correctly 
[0030] 

[Effect of the Invention] As explained above, it can judge the life of a probe card easily 
while it can prolong the life of a probe card to the maximum extent, since the probe 
equipment of this invention cleans a probe needle at a suitable stage based on the 
resistance which contacted and measured the probe needle to the conductive plate and 
it can press down the count of cleaning to the minimum. 

[0031] Moreover, since this invention has judged the cleaning stage with the contact 
resistance value of a probe needle, it can ensure the electrical characteristics of an 
inspected object. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the important section of the 
system -of- measurement unit of one example of this invention. 

[Drawing 2] It is the block diagram showing the important section of the probe 
equipment of one example of this invention. 

[Drawing 3] It is the decomposition perspective view of the plate of the probe 
equipment of one example of this invention, and the anchoring condition of cleaning 
material. 

[Drawing 4] It is the sectional view showing the plate of the probe equipment of one 
example of this invention, and the anchoring condition of cleaning material. 
[Drawing 5] It is drawing showing one example of the needle point polish by the 
contact resistance value of the probe needle of the probe equipment of this invention, 
and a plate. 

[Drawing 6] It is the block diagram showing the important section of the 
systenvof-measurement unit of the conventional example. 



[Description of Notations] 

10 Probe Needle 

20 Probe Needle Fixed Block 

30 Probe Card 

40 Installation Base 

50 Cleaning Material 

60 Plate for Probe Needle Contact 

70 Y Rail 

80 Y Stage 

90 X Rail 

100 X Stage 

110 Chuck 

120 Semi-conductor Wafer 

130 Cap-like Base 

140 Stop Screw 

150 Presser-Foot Frame 

160 Attachment Component 

170 Rise-and-Fall Plate 

180 Spring Guide 

190 Guide Base 

200 Spring-loaded Plunger 

210 Compression Spring 

230 Pneumatic Cylinder 

250 Control Unit 



Abstract: 

PROBLEM TO BE SOLVED: To prevent contact failure at the time of a test, and to 
prolong the life of a probe needle by providing means for detecting a foreign matter 
attached to the probe needle by a test and cleaning means for properly removing the 
foreign matter in accordance with necessity in a probe apparatus for testing electric 
characteristics of the object of the test. 

SOLUTION: A control unit 250 is installed in a position adjacent to a mounting stand 
for mounting an object of a test. The control unit 250 has a recording medium in which 
programs for discriminating whether a probe needle is to be cleaned or not by the 
control unit 250 on the basis of a contact resistance value between the probe needle 
and a plate, and whether a probe card comprising a plurality of probe needles can be 
replaced or not are recorded. The probe needle can be consequently cleaned at a proper 
time and the number of cleaning times can be minimized. 



[Translation done.] 
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[0 0 18] ^ , J--yi? , 'W50{4, ^7$7?, -^^a 

u-h60{4. mn&<?)tfmx'$>tn$ «tv^. siKti 
fzys>Hzb'<7)*o%y-4x. mxxt>&\ ztz. ml 

[00 19] ^ y^TjfSOfcrU- h60fiH2. II 

3 at/04 i o tcx - i^'ioo iz)&m lxm o 

[ 0 0 2 0 ] «^40fc3R9ft»t4>#lfcflMMBf 
160(112) ±tc#^fg^J: d CKB$n^:»B«170 
(H4 ) tfih*). #1^^170 ±tfflSgS#tfetffa^-f HI 
80(113. 4) OJ'hifWi^M H«SP190(H3. 4) 

±it^e>mmLZffi±Ltzimx'®mztix^z>. i 

co^-f HXSB190 ^h^H<^3SSMiBffc{ill4 iZTfrtJ: o 

>-v>-200 tf>^-;l'200a3&«J^7*y y^200bC}fE$fL 
[002 1 ] Z<7)<m. vTttmgtm b {fto^W H 

180 ttfDHfcuiiff^, Mie^A-yr^a^i3o aiA'mrie 

9 U -^y^«50S:±*^ffffi't4ffili«f fa210 Sr^ffi 



(4) 



ftfflW- 10-209231 



u ma** vTim&i3o orate shhkito <r>±m 

o . mib? u - - y r«50h misro - 7'itiofc oiii 

[0022] zcom. mmmZMM-t&tisb<7)msi7° 
v- F6otiufB7°o-7'gtio<^r-A- b'^TmL 

30-50 ;um .fcfc* J; a „ ^C^. Huffier 

-\"y7M£«Sm30 <r>TMtlIte#'4 F180 O±3gffli:C0 
ISii^&< i: t>K ISI LJiLh^P B 1PSS:IStt-g»^*%S. 
* , JWWR170 . <OTBft=#l**a-C* & xr - u y 
^230 W^y^>230a^©S$tLTB?llB ;3 f J r 
SB130 at/'^y-->'^"W50, Tb—h60Uil«^t:ti 

rofBmS&40<D±BJ: o®v^s^#«il-cv^. , 
[0023] miB^)±ati]RO#tt^-s.^u--y^ 

«50Xt/rU- F60f±lBg£40<O#|5$«|f£fcJ: y#p«- 

i»fl!i(CHtnBxr- x y yyzscommzz. ->x %>mmi& 
xfoh* it, ? y--y*rtt50jitf7V- b60t±*^ 

>y7'#»S5130 £#>f H*»190 *^BX0^-^^i: 

[ o o 2 4 ] *mmMMcr>y°u - fmmza \ ^x 

ZMW-fZ. H2J=*r*-J:at, ¥#tt7x;M20 £?R 

S£«ifclItfTO fc , 7"o-/m0t7^S-^Af^)I 

HlOtfcaESrfrofcflL SiS&40£^»£-£-C7V- h60 
£ 7"o - 7*#tl0cOT**ri"lffiStClES LTTl^-F&Oi: 
To- 7*#tl0i £^fi!l!£-tM> . 
[00 2 5] «I<7)B# S H(r^rJ^hd-;PJL- - y h250 

zcr>wiftz i mfa i ?x.j\iffimmzm\ ma 

aybn-;l-a-7 h250 T't&SL.fc7°a-7*#H0£)# 

trycojtflj^iitffi^x^y 7mz%&£ x-WtifZ . zco 
mtmtmifi^ -V ? Mz% -5 % friBt6K^4o s- 

&W)Z-£X7V - - yymo 2: 7°o - 7#tl0^)T^" 
{asdEau fWlK: J; 0 . Tn-TitlOO? y - 
-y^i&itftffii©^?. ft, I5Cio^7n 
-r#tl0fcTI^-h60i:<O«ftHSt»i«[^i;T*«. ill 

[ 0 0 2 6 ] ? y --y^. «Tie«B£40&»»U 
7V- h60fc7-a-r#H0*«afc$-frT«IHS!S«*SI 

srr 4 . - tf^gfitffi* 1 *^ -y ? * xm <o m 
-r. mm.mm^^Lx^mfmtm^^y^nxh^ 



%t>\£. 7*n-7#-K30O3£8l( fc&S. MIB 

<yim&:$£m. mmmrnt^^v^^zm^tzm 

[0027] ifc, lufErjy ho-;^--y N250 
7^- h60i:7°n-7"mo^gS4B#SB( Wifcf^x 

^ - n 60 1 r u - rttioo® j34*§Bir ti« 
mniaii^ Ltz®, mtmwi$4ozm=F&m lx .,tv- 

h 60 b 7°a - T'l+10^«[6jS £ -f 6 i t ifiX% h . 

[0028] mtt ^ffirc«asiijfifj«Lfc«^tcr" 

=5: i Sr B&jtf 4 . - «f ^-TKK^iajR 

»*>s«&*taftjrc**. ffi!E?y-xy?* 
^50i>is^tii^ y -- y^Lfca. 9 y --y/su 

SEi&Cf:*>T*&. ^tL{±. fulB^y--V^W50T- 
^■&tztbX'fo&. . . 

[0029] Buffi^J: a ^TtfM^tiiJllSXSi: ^ V -- 

> /is ^ i-nbimmmzim § ts7n ^ 5 a izm^ 

nxhtiim^tmm lxtu- -7®<7)$m*9mt& 
i o tzmfe lx us <dx\ y°n - ym^coyu - 7#no 
cn* y^ri- y* * Sltmtzft oz\b ifiX* tbMz. y 

[0030] 

mmit. mm&ru- hizrv-ymmnbLxmfeL 
tzmfcmzm^xm$)%:mMiz7°u-y'&<7)? y -- 

SCt ^'T' £ * fc*>To - 7'^ - F O^ife £ fefcRRWE 
{f +i 4; **T'# S t ftCTn - 7'# - 

we**.- 

[0031] ttz. ^ y --ymi^ro 

[02] *^BflO-»t(ylJ^ra-7MOSg|5£^ 

[H3] ^m(D-mmmcoya~ymmnyi--hR 

[04 ] ^■wm-mmm^r^-ymwr)rv- hR 
V? y --y?tt<mwiw&£K'tmwmx°h& . 

[05] *^Bjc07°n - ^Storn - 7*t kTU-h 
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100 


X Xf-y 


So 


110 






120 






130 




[^Oaftafl] 


140 




10 7°o-7"#t 


150 




20 7 o — 7i\\m%L7Uv 9 


160 




30 7D-7^-h 


170 




40 S£B& 


180 




50 ? 'J -^y^ft 


190 




60 7°u-7m%®mT\s- V 


200 




70 Y l^-yp 


210 




80 Y Xf-y 


230 




90 X V-)\> 


250 





,[01 ] 



-250 



^7 ij-^v^X« 
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